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(57) [Abstract] 
[Objective] 

When one-sided giossy paper is produced making use of 
Yankee drier typo paper machine, the papcrmaking speed i$ 
raised, it is possible , flirthcrmorc gloss of the gloss aspect can 
be designated as specified teve[ or greater, it offers 
manufacturing method of one-sided glossy paper. 

[Constitution] 

Front cellulose pu>p starting xnatcna] after adjusting moi'stutc 
of wet paper which pftpcrmakins is done 30 - 45 weieht%. 
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one-sided glossy paper is produced with Yanlccc drier it 
driciiwith . 

Next in order in software caicndcring where mcta! toU and 
Shore D hardness of 1 consistof elastic roll of 1 of range of 80 
- 96 degree??, for gloss aspect cotouch to metal roll, one tinrae 
paper passing doing at least, surface treatment it does this 
one-.(>tded glossy paper. 

As for adjustment of wet paper moissture, method of installing 
pre drier before Yankee drier. Or strengthening wire part and 
press part of paper machine, you adopt the method which 

raises moisture removal. 

onc-sidcd glossy paper of gloss surface gloss 27 % or more, 
can be produced with papennaking speed 350 m/min or 
higher. 


fCIaim(s)] 
[Claim 1 ] 

From cellulose pulp starting material after ad|usrins »ipJ«turo 
of wet paper which papermakjng is done 30 - 45 wet8ht%, 
one-sided glossy paper is produced with Yankee drier i* 
drieswilh , In order for gloss aspect to touch to metal roll, one 
h'me papor pttssing dotngafbrcnicntioned one-sided glossy 
paper at least in calendering device where metal roll and the 
Shore D hardness of I consist of elastic roll of 1 of range of 
*0 - 96 degrees, the manufacturing methods of one-sided 
Slossy paper which surface treatment it doe;; and inakes 
feature 


[Description of the Invention! 
[0001] 

[Field ofltidustriai Appitcstion] 

this invention when only one surface ono-sidcd glossy paper 
which possesses gloss aspect i$ produced making use of paper 
mnchinc which has Yankee drtef, ifte gJos* of ^loss aspect 
raiacs papennaking speed without decreasing^ it ispossible , 
novel and it is something regarding manufacturing method of 
one-sided glossy paper which is improved. 
[00Q2] 
[Prior Art] 

As for one-.^ided gfo^sy paper administering printing to filoss 
aspect, it isused to be many, because of that because extent 
product value where gloss of gloss aspect Is high becomes 
high in vig^jaj ,gioss it is high, it hag i>«come one of important 
quality indcxof one-sided glossy paper . 
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As for gloss of gloss aspect of one-sided glossy paper 25% 
(With JIS P8I42 ) or more, itpossesses preferably 27 % or 
more from this kind of viewpoint, it is desirable . 

[0003] 

ono-sidcd glossy paper gcnomUy is produced making use of 
Yankee drier type paper machine. 

Passing by wire pan and press part of namely, p$iper machine, 
drying wet paper which papentiakioe is done, with Yankee 
drier of targe dtamctcr which possesses miiTor surface, it is 
SOrncihmg which r4iiscs gloss and smoothness withonly one 
siirfacc which touches to drier as gloss aspect. 

Corresponding to extension of recent dewsnd of this kind of 
one-sided glossy paper, the scaJc-up of Yankee drier type 
paper machine an<l impTovomon* of papcrmaking speed 
areadvanced. 

[0004] 

After making moisture of wet paper relatively lower than past, 
the papcrmaking speed in Yankee drier type paper machine as 
method which improves, supplyingto Yankee drier, whh drier 
method which hastens papcmiaking speed the drying load is 
decreased with , is adopted. 


moisture of wct paper is decreased, method of strengthening 
the moisture removal of wet pap>cr in wire part and press part 
of paper machine, method which installs cylindrical pipe drier 
(It names below "pre drier**. ) before Yankee drier is taken. 

[0005] 

[Problems to be Solved by the Inventionl 

Above-mentioned way, extent and papermakiTig speed \^-hich 
decrease moisture of wet paper of Vankcc drier inlet 
regarding Yankee drier type paper machine, it canimprove, 
b«t when moisture of wet paper of Yankee drier inlet 
decreases fTom50 weighr%, because irv Yankee drier surface 
we) paper is not stuck in fulty,8loss ofgloss aspect to 
decrease, sufficient drying to Stop beingable to do, product 
vAluc of one-sided glo5.sy paper there was a problem that 
decreases considerably. 

In other wordsj making moisture of wct paper with Yankee 
drier inlet low attime of producing onc-sidcd glossy paper, 
fact that it raises papermaking speed bydccreasing drying load 
with drier and raising moisUirc of wct paper with 
conventional Yankee drier type paper machine , fact that it 
makes wet paper TuUy be stuck in drier surface and guarantees 
gloss of gloss aspect of one-sided glossy paper in specified 
level or greater. That there is a relationship which reciprocal 
is dome, objective of the this invcnh'on when one-sided glossy 
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[0007] 
[00083 


paper is produced making use of Vankee drier type paper 
machine.raises papermaking speed ihere where you !?ay and 
nre possible it is tobc possible , furthermore gloss of gloss 
nspCct candcstgnatc, to offer manufacturing method of 
one-sided glossy paper as specified level or greater. 

[0006] 

[Means to Solve the Problems] 

A3 for these inventors, when prodncing one -sided glossy 
p3pcr making xisc of Yankee drier type paper machine, as for 
result of researching between related to moisture of wet paper 
of Yankee drier inlet and concerning relationship between 
prcssiirization metliod of paper a gloss after drying and 
papennaking speed asomethin^, and like calendoring and 
gloss, opacity, density or other quality of p^por. 

When wet p»pcr moisture of * Yankee drier inlet is decreased, 
papcrmftking speed becomes high, but gloss of gloss aspect of 
one-sided glossy paper which is acquired tnustdccreafie,; 

glo&s of gloss aspect of *one-sid(sd glossy paper must increase 
with the prciisurizattoii ofoiic-sidcd glossy paper,; 

* In order for gloss aspect of one-sided glossy paper to touch 
to metal roll ofthis software calendering calendering device 
(This dcvtce bdow "goftvi/^rc calendering" it abbreviates. ) 
which consists orclaslic roll of 1 as device of 
abnve-mentionctl prcssurization, making use of metal roll of 1 
and, the siirf^cc trc?itmcnt it does, gloss of gloss aspect is 
raised easily, with, it is possible , it can make decrease of 
opacity of one-sided glossy pap»er which is acquired least,- 
Discovering, this invention it reached to completion. 

[(y(K)7] 

Namely this invention from cellulose pulp starting material 
after adjusting moisture of wet paper which papermaking is 
done 30 - 45 \veight%, produces one-sided glossy paper with 
the Yankee drier it dries with , Jn order for gloss aspect to 
touch to metal roll, one time paper passing 
doingaforcmenttoned onc-&idcd glossy paper at least in 
calendering device wh<trc metal roll and the Shore D hardness 
of 1 const.<u of «la$tic roll of 1 of range of 80 - 96 degroos, it 
isa manufacturing method of one-sided glossy paper which 
surface treatment it docs and makesfeature. 

[00081 

According to method of above-mentioned or other this 
invttntion, moisture of the wet paper of Yankee drier inlet q$ 
30 - 45 weight^ designates, be able to decrease drying load 
with drier, papermaking speed is raised is possible itdecrcascd 
fi"om 50 - 60 kind of wei^ht% which common use arc done 
ftomuntit recently with . 

gloss of gloss aspect of onc-sidcd glossy paper which it 
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acquires in itiiswiiy bcxomcs range of usually 1 2 - 22% 
extent, gloss which this w^iyalways it can be satisfied as 
onc-sidcd flossy paper catmot say. 

Thcf» regarding to this invenrton, ftjnhermore pasiting through 
this QTic-sidcd glossy paper to SOftwerc calendei^ng, adding 
gloss of gloss aspect in range of 3 - J6%cxtent, it raises, it c»n 
acquire onc-sidcd glossy paper where finally gloss aspect has 
gloss of range of 15 - 38% extent with . 

[0009] 

You can use various pulp as starting material cclHilosc pulp 
whicli is used for this invention, but as for preferred pulp with 
chemical pulp , pulping doing lignoccUulose material of 
coniferous tree and broadteaf tree derivation with altcaline 
pulping liquid as the chemical pulp, you can list pulp and 
deinking old paper pulp (DfP ) etc which it acquires. 

With state of unbleached pulp or bleached pulp^ or with state 
of the uTipuIvcrized or pnlvcrized pulp, alanc or mixing 
appropriately, you can iiscthcsc chemical pulp. 

When depending, mixing ivith DTP, it is possible to use. 
[0010] 

device which is used in order papermaking to do if drier 
whichdries wet paper after papemiakins is Yankee drier, 
concerning wire part of papjcr machine and form ctc of press 
part especialEy (5 not limitedfroni ccMuIoSC: pulp Starting 
material. 

In addition, you can use also device of sftnicture which installs 
O'lindrical pipe drier as pre drier before Yankee drier. 

room 

software calendering which is used with this invention 
configuration is done combining the metal roll of 1 , and 
elastic roll of 1 one time paper piissing docs one-sided glossy 
paper at leastbeiween these roll that gloss aspect of one-sided 
glossy paper touches to the metal roll, gloss of gloss aspect 
fiirthcrmore is raised with, it is possible . 

As tnctal roll, chilled roll atloy chilled roll, steel roll . 
furthermore hard chrome plating is done nictal roll etcwhicb 
can use roll surface. 

On one hand, as for elastic roll with roll which has 
polyacrylatc resin a«d phenolic resin or other elastic film for 
surface, can use other than for example natural rubber^ 
stjTcne rubber^ nitfilc rubber, chloroprene rubber., 
chloro^ulfon^tion ethylene rubber, butyl rubberv 
potysulftdc rubber* silicone rubber fluoronibber. 
ureth^nc rubber* aromatic polyamide rcsin, polyimide 
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resin^ poiyether resins polyester resin ^ polycarbonate 
resin^ epoxyresin^ phenolic resi^^ urethane resin ^ heat 
reiiistance thermoselting resin or other variQU$ re8in,cotton-.. 
paper^ wooiv Tetoron^ nylon or other various fiber or 
these blend etc as clastic film. 


[0012] 

Especially, regarding to this invention, it designates Shore D 
hardness (With ASTM standard D-224Q ) of the elastic roll as 
range of 80 - 96 degrees of degrees., preferably J?5~95, It is 
necessary 

When Shore D hardness is imdcr 80 degrees, nip width 
becoming too wide, the gioss of paper becomes difficult to 
rise or, ftirthermore frictional heat becoming large, because 
roll surface temperature rises, surface elastic film of elastic 
roll the damage easy. 

On one hand, when Shore D h^irdncss becomes higher than 96 
degrees, it becomesclose in hardnesip of melal roll, pressure of 
paper becomes looslrong, opacity of paper which is acquired 
decreases, 

[0013] 

blend, wool of urcthane resin^ aromatic polyomidc resin, 
heat resistance thermosetting resin ^ paper and wool and 
blend, wool of Tetoron and blende paper and wool of nylon 
and blend ere of nylon arc desirable 9S Clastic roll which 
poKsesses Shore D hardness of this kind of tangc,,clastic roll 
which efipccially uses urcthanc rubber and aromatic 
potyamtde rcsitr oad heat resistance thermosetting resin 
hatidling being easy, roll lifetime is long, Furthermore in 
order to show desired effect of this invention efficiently, it 
ismost desirable. 

[0O14] 

When method of this invention is executed, papcrmaking 
doing cellulose pulp starting material with conventional 
method , it manulactures wet paper of moisture 30~45 
wctght%^ preferably 3 3-^40 weigh t%. 

Wlien moisture of wet paper is under 30 weight^, wet paper 
poor dryirig where gloss of gloss aspect deci-eases not to be 
fituok in the fully, occurs together in mtrrc* Surfiicc of Yankee 

On one hand, when moisture of wet paper exceeds 45 
weightyo, drying load with Yankee drier increa-ses, improved 
efFbci oi" papcrmaking speed stops being acquired, 

-wet paper moisture ifi decreased, it does by tnstal ting pre drier 
before the Yankee drier it is possible , but withoui installing 
pre drier.strraigthcning wire part and press part of paper 
machine, also it ispossible to decrease wet paper moisture. 
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[0015] 

Pushing wcl paper which is tnade prederermined moisture to 
mirror surface of Yankee drier next, ad it dries, i* ptodvccs 
one-sided glossy paper where gloss usually lias gloss aspect 
of range of 12 - 22% extent. 

When glosts of gloss aspect whtch is grarited with Yankee 
drier isundcr 12%. that aRcT that condition of surface 
treatment is not made ciuitcharsh wirh software calendering , 
onc-sidcd glossy paper product which possesses glOSS surface 
g!oss of desire level becomes difficult to be 
acq-uircd,furthcnnorc opacity of paper is not unable to 


[0016] 

After drying with Yankee drier, water content of one-sided 
glossy paper makes 3.5 - $.0 weight%, preferably 4.0~'8.0 
wcight%- it is desirable . 

When moisture of onc-sidcd glossy paper is under 3.5 
wcight%, software calendering doing this,in addition to fact 
that treatment effect is difficult to be acquircd,wbcn printing 
onc-sidcd glossy paper final product with leaf, static 
electricity occurring, becoming stacking easy, because trouble 
occurs^ it is not suited. 

In addition, when moisture of onc-sidcd glossy paper exceeds 
9.0 wcight%^ dryingmark and elbow onr to occur there is a 
tendency which becomes easy in the Yankee drier. 

[0017] 

Drying with Yankee drier, aoftwwrc calendering it docs 
onc-stdod glossy paper which it acquiresnext'. 

In this treatment. glosR surface gloss of one-sided glossy 
paper ftiithennore israised in range of 3 - 1 6% extent, it is 
possible . 

You can adjvst grsnt of gloss, with software calendering nip 
pressure^ roll temperature^ velocity and number of 
treatments or other condition of calendering arc selected 
appropriataty with . 

You can use software calendering device which is used with 
this invention on-machinc^ off-machine any type. 

In addition, paper pasfitng to software calendering can also do 
above according to need twice. 

[0018] 

Kurthemiorc, regarding calendering device where consists of 
cembinaiionoTily of metal rot! which is used from until 
recently, as for thetreatment line pressure although adjustment 
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JS.tL.Xi^ 3.0~500kB^cm <ti»IE«5B15J£ 
[0019] 

0.5--0.9g/cm^ fUg<D®ffi'C'feSo 

L<'f&T-rsa>-e5SS'S:i.^o 

[00201 

«;e*ii=3l^-r'5*^ ^!lgliirc4^{rd=o^::*i^W3&< 
a S5 V 7 h- * u > 5^ — I * jaA T o ii y 

<^ i£ m m Bffi / Ju (LBKP) i: it m«t BE / 

$^fZ LBKP li:7'J— 530n>lCC.S.F.)^Tr. 


range is narrow with 1 .0 - 50 kg^cm extent, comparing, when 
prcssairiTiing because elastic roll nip width of distortion* 
subst^incc becomes large regarding kind of software 
calendering which it uses with this invention, 3.0 - 500 cun he 
made kg/cm and adjustment range wide as treatment line 
pressure. 

10019] 

densi^ of one-sided glossy paper which it acquires in this 
way is range ofiisualty 0.5 - 0.9 g/cm^ extent. 

Namely if before it makes gloss surface gloss of range of the 
extent which was in.scribed, there not to be times when it 
becomes the density under 0.5 g/cm', when on one hand, in 
extent where density exceeds 0.9 g/cm' you press with 
software calendering, because opacity of the paper decrease^ 
considerably, it is not suited. 

[0020] 

[Working Example(s)] 

Listing Wortcing Example and Comparative Example below, 
you explain this invention concretely, but it isnot something 
where this invention is limited of course with this, 

General prodtiction method and software calendering of 
onc-sidcd glossy paper which i$ used for the Working 
Example and Comparative Example are as follows. 

[0021] 

Each one pulping it did separately gcncTAl production method: 
domestically produced deciduous tree »nd coniJfcroais tree 
{pseudotsugia 1 5 wciBht%, heme rock 10 wcight% and 
domestic product pine 75 weight^ ) chip of one-sided glossy 
paper, making use of ^^JS-^* type continual pulping kctilc 
ond and kraft pulping liquid produced unbleached pulp. 

Next, these unbleached pvlp. oxygen blcaching-chlorine 
process -al kalium treatment -hypochlorous acid consist*? of 
treatment-chlorine dioxide process bleaching were done with 
sequence which, broadlcaf tree bleached pulp of the degree of 
■whiteness S5 (LBKP ) with coniferous tree bleached pulp 
(NBKP ) was produced. 

FurthcrmorE LBKP to freencss 530 ml CC.S.F. ), each one 
separately beating aflcr doings both this weight combined 
NBKP to freeness .*)S0 ml (C.S.F. ),addEd be low- mentioned 
papermaking chemical and manufactured pulp slock. 





0. S£fi% 

catioTiic starch 

0.8 weights 
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(tradcnamCK.. jp7 r\ Oji National Co., Ltd. (DB 69-078-0051 > supplied ) 




1. 

rositi emulsion 

I . I wt% 







tradcnanK:"SPN" 

Arakawa Chemical Industries Ltd, (D8 69-057-3977 ) supplied) 



o. sMfl 


anion modified poly acrylic amide 

0-3 WL% 







trad(3naTne*'poly strike 

PL^ " ana Arakawa Chemical Industries Ltd. {DB 69-057-3977 ) supplied) 


:^ff:>W^^^^l/^—l^^'i-*i'—^M^fz^t^fi!> This putp stock papermakins was done with foudriniCT paper 

^^^S'CiS^SftL, m 50g/m' ^ fS. machine which has Yankee drier, the onc-sidcd glossy paper 

0.70-0.741/0111* (7> JSLfca o f mcJrie 50g/iii^ » density 0.70-0.74 g/cm^ was produced. 


100223 [0022) 

V7h:toU:>^''— :SiJS0^[C^3L^XI3:TnB A ^fc Bclow-mentioned A or software calendering of B was used 

C± B a>\^'y>-ijLf'>if — S-dEfflL-fco regarding .software calendering: Working Example. 




(aoflvvarc calendering A ] 



94m 

clastic roll 

Shore D hardness 

94 degree 


liflS^ ^RS^iM) ChsrActcristic film, money positive supplied) 

^^sftn— ^U; ■^37'— ?5l2 87 JS(JIS B 7776 |- Degree of metal roll; Shore hardness 87 (With Japanese 

Industrial Standard JIS B 7776 > 


nfp prassure; 250 kg/cm<SP>2</SP> Isoftwarc calcndcringi B ] 




clastic roll; 

Shore D hardness S5 


PattaS) Positive supplied) 

^ma^Jl^; -S^gT-HSJS 82 J^(JfS B 7776 I- metal roll; Shore hardnesR 8 second (With Japanese Industrial 
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-'i-^EE-, 150Kg/cm= 

■CififfiU, ^JSa— /UffiJt<33;MJS^ 150 dcg C 
t0023j 

I 

[0024] 


[O0255 

[0026J 
CO0273 

[0028] 
{0029] 


Standard .IIS B 7776 > 
nip pressure; 150 Kg/cm^ 

In cE\ch case, arranged metal roll designated tcmpcratvire on 
metal roJl surface astSO deg C, as bottom rot!, paper passing 
it did with 400 m/min that the gloss a.spect of one-sided 
glossy paper touches to metal roll- 

[0023] 

Working Example 1 

Yankee drier type paper machine (Design papetmakitig speed 
300 m/min ) which docs nol have pre drier was used, the 
one-sided filossy paper was produced -wet paper moisture of 
Yankee drier inlet with 40 wciBht%, pnpcnmaldng speed as 
350 m/min. 

o«e time paper passing doing this one-sided glossy paper in 
soRware calendering A, pxessurization it did. 

[0024] 

Working Example 2 

In software calendering A twice paper passing odicr than 
doing, it made simitar to Working Gxmple T . 

[0025] 

Working Example 3 

Yankee drier type paper machine (Design papcrmsking speed 
300 m/min ) which has pre drier was used, ono-sidcd glossy 
paper wasproduced wel paper moisture of Yankee drier inlet 
with 38 weight^, papermafcing speed »s 380 m/miii. 

one time paper passing doing this ono-sided glossy paper in 
software calendering A, prcssvriaation it did. 

[0026] 

Working Example 4 

Other than using soflrwarc calendering B, it made similar to 
Worldtig FiXAmplc 3. 

[0027] 

Working Example 5 

It designated wet paper moistui-e of Yankee drier inlet as 35 
wcight%, other thandcsignating papermaking speed as 400 
m/min. it made similar to Working f>xamplc 3, 

[0028] 

Working Example 6 

Other than using software calendering B, it made similar to 
Working Example 1 . 

[0029] 
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[0030] 
[00311 

ttiiim 2 

»>mil^$- 350iny:^i:L.f-15l^4l*. J:t,*£^I 1 <h 
[0032] 

V 7 h * u 5r — f = J:; * jq l± ffl s $ «E * A> -5 fc 

[0033] 
[0034] 
[0035] 

i3?f=.>tfflma)|sp<iB(4, 8ftffi©S^>7^IK*< 27% 


Woriting Example 7 

OtVicf ihati using software c*lisnd<iri-ns ii made similar to 
Working Example 5. 

[0030] 

Comparative Example I 

Yankee dtiot type pape^ moehinc (Same as Working Example 
T ) which docs not have pro drier was used, the one-sided 
glossy paper was produced wet paper moisture of Yankee 
drier inlet with 50 wcight% , papcrmaking speed as 300 
m/min. 

This one-sided glossy paper did not administer presstirization 
with software calendering . 

[0031] 

Comparative Ej< ample 2 

Other than designating papermakins speed as 350 m/min, it 
made similar to the Comparative l3Katnp1e 1. 

[0032] 

Comparative Example 3 

It made besides pressuri^ation is not administered with 
software calendering f similarto Working Example 1 . 

[0033] 

Comparalivc Example 4 

It miide besides prcssurization is not administered with 
software calendering , similarto Working Example 3. 

[0034] 

Comparative Example 5 

Jt made besides pressuriziition is not administered witii 
sofVw.'are cfllendcriftg , similarto Working Example 5. 

Comparative Example 6 

In order for gloss aspect of" one-sided glossy paper to touch tO 
clastic roll, in software e^dcndcring A paper passing other 
Ihan doing, it made similar to Working Example 

[0036] 

Each Working Oxjirnplc and moismre of one-sided glossy 
paper which is ecqtiircd with each Comparative Example and 
result of mcasnring gloss of gloss aspect arcshown in Table 1 . 

In addition, as for evaluation of one-sided glosay paper, gloss 
of gloss aspect those of 27% or more is good, (0), it is bad. il 
indicated thoseunder 27% (X ) as. 
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[00371 [0037] 
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[003 « J 

As understood from Table 1 , according to method {Working 
Example 1~7 ) of this invefition,rafRiflg papermaking speed ivt 
350 - 400 m/tnin, it admHlMars pressurization with software 
calendenng , it can produce one-sided glossy paper which has 
dosirable gloss surface glcss such a? 27% or more with . 

As shown in Comparative Kxample. 1 vis-a-vis this, regarding 
Comparative Example which doesnot administer 
prassurization with soawarc calctidcring . if pApcrmaking 
speed 300 m/min ismadc lv?w, 27% gloss surface gloss is 
■accjuired, but when papcrmakiiijg speed israised in 350 - 400 
tTj/min, (Comparative Example 2—5 ), gloss surface gloss 
dccrc^cs. 

In addition administering ??oftware calendering, gloss aspect 
way it touchesto elastic roIK when paper pa^jsing it docs 
(Comparative tixample 6 >, as for gloss of gloss aspect docs 
not impro've understands . 

[0039] 

(Effects of the Invention] 

As above explained, when onc-sidcd glossy paper is produced 
according to this invcnHon,inaking use of Yankee drier type 
paper machine, rnaking moisture of wet paper of Yankee drier 
inlet low from until recently, it raises papermaking speed, by 
drying, in administering prcssurization one-sided glossy paper 
which, it is possible ,acqi2ires fiirtliermore making use of 
software calendering depending, gloss of gloss aspect it can 
improve to desire level. 

As a result, one-aided glossy paper whieh possesses gloss 
surface gloas of thcdesire level, it becomes pKissiblc to 
produee firom with untilreccntly fast papermaking speed. 


Page 15 Paterra Instant MT Machine Translation 

PAGE 30/30* RCVD AT 12/6/2003 2:37:22 PM [Eastern Standard Time]* SVR:USPTO€FXRF-1/0*DNIS:8?29311 * C8ID:1 6082504874* DURATION (mm-ss):0840 


